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(57) Abstract: A method of synthesizing a cDNA having a consecutive sequence from a nucleotide adjacent to the cap structure of 
mRNA which comprises: (i) the step of annealing an RNA mixture containing the mRNA having the cap structure with a double- 
stranded DNA primer; (ii) the step of synthesizing a first-strand 
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cDNA from the double-stranded DNA primer with the use of a reverse transcriptase to give a ligation of an mRNA/cDNA heterodu- 
plex with the double-stranded DNA primer; and (iii) the cyclization step of linking the 3' -end and the 5' -end of the ligation of 
mRNA/cDNA heteroduplex with the double-stranded DNA primer with the use of a ligase. According to this method, a full-length 
cDNA having a consecutive sequence from a nucleotide at the initiation point can be efficiently synthesized from a trace amount of 
RNA via a small number of steps. 



(57) g&J: mRNA(D^ v ^«itlcB5fifr £ * 0 K*n t>(B5tg&IB*tJ &cDNA£^fi£-T ot, 

(i)+^^^«ifi$*-r5mRNA$^tRNAS^IC. =*«DNA^9 -< ^T — #T=.— fl/T £X*I, (ii)-*fflDNA^ 
^ V — Ax & j£$£¥BM?§ I- <fc y m - SScDNA £^j£LT mRNA/cDNA^T" P zl ^ U *V ^ X_i " *ffiDNA 
<B5S*£(*£iSS-r £X*I. fccfc t/(iii)mRNA/cDNA^ST-a -ri ^U^^Xt — *ffiDNA ^ -f V — <0cDNA 
£$frDNA«gO)3'a§i:5'$8£, 'J^— tf*ffl^Ta«SLStt<kt-*XS. «*(7>RNAfr t> . '>£t*X 

mvs frwrntttixv u*^ K*^a)a«^j$*t-s^±gcDNA$a*Mfc^j«-r4ci:$prfi6i:-r*o 
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4&<D£*e : ?fiH&&*H»"r<5y>' A DNA DNA) ©ifiE50#SSftS 

SC^SftS mRNA (DSHJlJIf fR*«&^T?&S5&*» mRNA ©IB^Jtit *R£#*T 

"T^fcibCte. mRNA f:ffii6!)!i DNA (complementary DNA: cDNA) ifiM 

lEWfclE^Stu iein-HI^©±T$ttJ' mRNA ri* £> fifc £ *l it 

cDNA (^^1 cDNA) * tt#f * & 5 . 
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cDNA K»bttt, lOCWttSnTl^. — y 
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U<g?$nfcmRNA® r^^y^flljfij ft flD $ ft 5 o 

7mm\t, 71 /f;v^7;-» (m 7 G) *te?«M^^i/tf fi: s'-s'h 

>J>l^$^LT^bfcfeO-eSD, C<7)^^ y ^"fllJS&^-r* mRNA \Z$$ 
VTftffi&ifc cDNA cDNA ©-^©^#^ifctil ttftS. 5 — 

-DOimm-i. mRNA £35tt£ r# U (A)^-;i/J CO 4? U (A) 7" - 

;M£, *f j K dna mRNA © 3*s» tetfcrt t?#;bn $ ft * jr+3»» e> 

200 0OTx->(A)a^ia^JTa5^. ^oT> S'iK^tyyilSSb, 3' 

ifcil? l J(A)f-Jl'§ft5 mRNA &mmt: LT1E&\Z'£&-Ztlft cDNA fc£> 5t 
±ft cDNA (C?lttj&^6tt£D> 

cDNA tt, mRNA SJf S t UT»e?£JSlCi 0 H 

DNA fr&te^Sftfc mRNA teifflJ&ft Tr , * £ ^ Kittllfifl^ Ott ffi* «fc 
DNA »^©^«a§T«*ft»*SJ6:CfStiSft». cDNA O-a-^ 

mRNA fcf Si£fe^J5^«, mRNA <D 3'M\Z7 

V — :frU =f5? 2? F^7-~ ;V-£-&> 115)^7^7-^5 mRNA © 5' 

*|ft^DNA* (I-i cDNA) *-&J«-r*. f ^T, #Jxfc£, # U (A) ^ — )V \Z 

y^-fT— (*u=f dT) — ;i/-rftfc£> ^>j(A)r-;i/§*^-t5 cdna 

ttJt«E»*afc»SJl t**T?#*. L^U&#*6> ^7^?-^ b 

+ cDNA -&/&£&lEb&V> 0 mRNA WUT^fcD, 

DNA io^^E^lfT^itSut^ifCSD^fcfet^S. 31 
ffi^Tld EST (Expressed Sequence Tag) t V TB*fc%Z OSH^J'lf fgrt^B 1 
£ftTV>3#, £ftS»$HSPLifc mRNA L cDNA DNA 

£-j£HJ&^4 , $r£ftfc 7 F7r£ cDNA fe©*«^T?»«. 

mRNA © s'aiic^pftf*^^ y ^«ii*"x?©iB^J*'S'tr^±fi 

cDNA *-&j£'T*:#i*J&«»#<«*3ftT^5. £ft£©#*£WU MSfCftO*^ 
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*Y*y785&£"e#ftbfcsi-$g cdna \z, ^giiiia^x^ttu 

zl^ — =r — JV&ttm't 2>Jyfe~?%> 0 . Okayama-Berg & ( 3£ 4# ffF £ 1) 
5 bTVi5 0 

^?ii0*S^liSfti:J;oTi-i cDNA <D 3'm fcttinbfc dC 

10 (2)U>A-7-f^-'>3>S 

f§-H cDNA T;W^7 Uffll^ RNaseH &Sfc£oT mRNA 

-*« cDNA © 3'«t, &&m%l<D—*M*V -3*9 U*?- H U 
>#-£T4 RNA U#-if*m>TM-rS#8:T?** (#4*flFX* 4) . — * 

m cdna sj&js-t cdna ^ -f 79 u - ^f^^-r * t 

15 taftfrft^. 

(3)^'J =f^r^y fc!>^fe 

^-iJ^T- m&ftJCM 5) «*> DNA-RNA * * 7 * U =f — Sffi V» *Srft (#1*- 

20 a, comnossffl^sfcisifrfPXiR k if* it e) *«*#3nTv>«. 

ICSftKlW;, cDNA (O^jSSnSttfl?*** 1 . 3$ 5-10wg tVO 

#S©3j?U (A) + RNA Si&Sil, mRNA Sj5Ht«Ii^<. Cl<Z>g:P£T"# 
fl?$nfc mRNA &-&fifc;£nfc cDNA ^Stl5i^fe^5, mRNA <7)#S?£ 

£ rna 5ffl?g#itt5i:tl:J:^ 90%£*_t£ 

25 UfcM*>*S*«, iSafcteSEfrSfc^ fFIfcitfc 2) o 



30 ^^y^WiiS^-r* mRNA LTil i f 0 , 
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m&kZ£^TM%\Vfz mRNA C^^fFX^ 7) ^, i&B^lH 

>H^jbS#:-eaS'Jbfc mRNA $gfitlTffiV^*S (##f¥;£M 8) fc£ 

5 

itfffXm 1 : *H#fF^ 5,962,272 * 
WfPXWt 2 : #fF 3337748 

«rf!FS:iK3 : B^&Hf& 01/04286 ^/1>7l/7 h 
#ff XiSK 4 : ^H^fPm 6,022,715 * 
10 *WWXltt 1 : Okayama, H. and Berg, P. Mol. Cell. Biol. 2:161-170, 1982. 
HMfrflFXK 2 : Pruitt, S.C., Gene 66:121-134, 1988. 
#¥tf?$i1ajl 3 : CLONTECHniques, July 1997, p.26. 

^^fF^tM 4 : Edwards, J., Delort, J., and Mallet, J. Nucleic Acids Res. 
19:5227-5232, 1991. 
15 #£#fF:£&£ 5 : Maruyama, K and Sugano, S. Gene 138:171-174, 1994. 
*4*WXlK 6 : Kato et al., Gene 150:243-250, 1994. 

#4#fF:£iSK 7 : Edery, I, Chu, L.L., Sonenberg, N., and Pelletier, J. Mol. 

Cell. Biol. 15:3363-3371, 1995. 
&¥tffJCf& 8 : Carninci et al., Genomics 37:327-336, 1996. 



25 LfctfS, &J&2tl1t cDNA cDNA «tfi!65ll^2n«^ 

<t%, ftMVtc. mRNA cDNA DNA W^'J'TtfKf 

tTMbfc^^i cDNA fe^fttnS. dOfcad, ^JBfcSftfc cDNA 
V V 7=fSj££*-r<57£±fi mRNA KlliJ3fe-f£ 

30 ne.imS mRNA ©T?* * "PI tltttefc l^*** «r£«T?€ffcV>. 
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tK)fDif> «IR©IEarBli6jiSi&«-r*3te : ?©»'&K:tt, mRNA f:ft* 

5 UiT. cDNA £K^«£-T£-J&b, fr-om^mt&J&fr 6$&£5IB?U 

10 ^S©4tt*E99*'g5-tr cDNA *#J«'Pri6T?*St^5jfttK*ViT«nfc*ife^ 
tt***«, cDNA0^*-e^8Ig*It5. Ig©i*;fctt, cDNA ©-^JESiR 

^<d«t-^> b#w-s>#** b©J«iin4:v*o;fc|fl!«&5l#iBc:"r. 

15 4, 5) o PCR DNA # U ^ ^ — i£te# U ^ ^ — if RJ& 

mizmmtm-fczz? v^j- \*&%LQ&tsMm&n^r£&> cdna mn*p\z\j: 
^ot, «a©RNA3^6, pcr &mmi*-riz'j>fe\,*j:m~?ft±-Bi cdna 

(1) ?-<D± RNA SaS5lTOtt5 d £ ; 

25 (2) PCRi£^ll/^^et ; 

(3) "C^^^tt^^ViXS-eS^eit ; 

cDNA £ 90%&±©SEJR¥T?'&J«"*"* 

30 n^-^r^xmtc-r%(D\tis.^ 0 
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m~&o)Wkm*m&:-?z>friib<Dm 1 <d&w\** mRNA <D**y7mm\zm&T 
zz? vnr^ Yfrhay'&wmn^-t* cdna ^t^Jfiti&oT, 

(i) V -7ffim&m-?Z> mRNA Sr^fr RNA I^lll, — #§8 DNA ^ ^ -f ^ 
5 -S7--M§I1> 

(ii) DNA ^7-f7-^6ie?lltJ:Di-i cDNA Sr^-J&UT 
mRNA/cDNA AfDf a^l/'^Xt-^i DNA ^7<"7-0llf§ 
PUT 

(iii) mRNA/cDNA 'Nx D f 3. 7 V y Z 7. t— #0 DNA Zf =7 -f "7 — (D^^-f^ <D 
10 cDNA £^tf DNA M(D 3'$% L 5'Sg£, U #--t?£J3 ^Tglg li^ttS 

It, 

15 tc^snxv^ut, &rcfe**y -/mm&m-rz mRNA *M>t*hD^? 
(c«fc o t-&j& $ n^c © -c ab 3 c t £ ^-n^n^f £ u ^mm t l t „ 

£fc^<DW. 1 ^0jcD^^^^^T«> — *m dna coy^-rv— ih 

#1**, y ■Jffi&Z^-r z> mRNA ©g&#@2^jfc:*B*ii$&iH?i]£-£-ir;i * 

20 fcte*^ ^y^it^WT-S mRNA (DtJ? U (A)@H^JiC^ffi6<J^^ U ^ dT ^^^^1 
•£t>\ZZ.<DW, 1 !^^c7)^St^ViT«, U 5tf — Mffi T4 RNA U 

25 

£©31 1 f§HJ<D;£fi£te:43V>-03:> Ig(ii) £ IfKiii)©^ fc , mRNA/cDNA 'S 

ttCckD, dna y^<v-cDS^t s^m^^s^te^*^^ 

30 
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(iv) mRNA/cDNA P 5 s ^- ^ U V * X t — *m DNA 7/ =7 -i ^-(DmB&O 

RNA®£ DNAiCIitT^-i cDNA £-£i&T3Ig, 
Sr-^tf £ iz&%fWLt~?Z> cDNA^-fife^^Tr^^o 

CCDffl 2 ^BJ(D^^t^ViT«> DNA T - # « §£ 3f U i>>, £ 

fc«^iS^U cDNA ^Sf £-£/u-trV>3 d £ V^M 

(v) SH-$£ cDNA tm-M cDNA <h S & 5 ~ #H cDNA £^^-DNA <Z5- 

cDNA ^?^/7 ? — \Z? U — - >^£tl3o 

$g 3 f§BJte, l&fBfg 2 flBJ^^&lC^oT'&fie^nrc-^Sl cDNA fStSZ 
D->CDiaTfeot, (dT)n dG (n=0~5) £Wb, d 

tt5 cDNA <Z>^D->£ 60%J£*±"£fr;ii:£#MtT£ cDNA 7^^7>J- 

fg4f£91teU MfBSjl 3 fgBJ© cDNA 7^ ^ 'J — O — <=>, mRNA© 
y^it^P^t"^^ ^ l/^"^ K^SOje^gS^JSr^-rs cDNA 09^D — 
>^Mt^*Sffeot« 5'«^ ? F^(dT)n dG (n=0~5) T? 3 

cDNA £#ti;7 n — g#j;7 a — > fTS^^trfe^o ... 

HI 5 SSWtt* ^7'f'7-*WU^ (dT) n (n= 15-100) ZfcK) ~? 
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j^-rs^is re3 *«-r«zi*« dna ^-t^-t?**. 

cDNA JBS/B^n*— SL^lit UT^5. ^LT, 
iCQfjl 5 DNA ^7^^-©I#Wtt, @B9»J## 2 ©4ttKffi8l*# 

"T^ pGCAPIO S*©^ ^ — "7 — T 

SS§6^9m, Z*i DNA^^T-, «i$tSf6l«i, T4 RNA 'J ^ 
— HftKJ^ftflfat', V y#SD : &'x;l' mRNA cDNA p - ^Sli^+7 h 

MfE©<h:fe D ©fE^te, ^7S: < i: =fe 

(i) mRNA DNA ^7^f V-(D7r.-;k 

(ii) ^ — % cDNA © fi£ K <k S mRNA/cDNA -^T" n 5 s a. ^ 1/ V % * t — 2MI 
DNA y^-^ "7 — 

(iii) mRNA/cDNA ^Dfayi"^Xt-*i DNA ^ ^-f V- ©Tg&£#:© 
cDNA DNAH© 3'$%st 5'$aS©S^ 

t^5EgPgOIgl:J;ot, mRNA © * y ^"«5fi tlltS ^SSH^ll £ * 

cdna **53&*5T^j£-r*:frftT?**. 
«Tl2XS(ii)K:«fcoT, **y:/«i£©tt;*#* r G j ol^nu rdcj [*fctt 

5'-dC(dA)n-3'(n= 1-5)3 — ffi cDNA © 3'Sg fc $ £ £ £ jl V>£: b T 
5SJ5fc$nfco y TAJ ©#-&Kltt TdTJ [SSfctt 5'- 

dT(dA)n-3'(n=l-5)] 5^fS§ — if cDNA © 3'Sro IdfaiP $ *1<5> CI £ 6. , ttiflStl-S 

Ztitco y RNA M — M 
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cDNA CD 5'<m\Z&fttZ TdGJ [£fcKt 5'-(dT)n dG -3'(n=l-5)] *tffflEt5* 
£CD cDNA vZfmm&m-tZ mRNA £ & J^T £ cDNA X 

±#Jn-r§^-^t>a5^©^ (## fFXifc 3) , -J&fftKlte cDNA CD }C(dN)n 
5 dG (dN \t dT £fcfc* dG, n = 0~5) 7&*#&f -5 fc tt» ^ CD cDNA fci** 
V ^flUS^^t - * mRNA fci3fe"f *^£fi cDNA T'S5tfi^tf5. fc;£b> 
TdGJ 2 £n**jfe#fc TdGJ fc©*>*Jj£rt«H» 

&©T?, HiS^Jco ck z> \z£sftfc TdGj a* 1 ffitftaf 5 ^"Cfrfc: -5 0*W* b 

10 

Mfi7< yfffiTtt 3~5 mo dc a*#sn£ *i£ tiEissnTv**** 
(##fF;£i£ 3) . ji©»wollJfi^J©ft#Tfc*v>T»» ^-co£5&m$cfflcD 

m — H cDNA co 3'Sl;lftWti dc **— M#ia$n^> <h 5 £ 

15 (Schmidt, W.M. and Mueller, M.W., Nucleic Acids Res. 27:e31, 1999) , 
^(DMMlzm-t Z>3&&fet3i^o RNA/DNA Afnfa^I/yi'^ 

cofgBJKi&tt^^ y RNA/cDNA 'nt- n 5*3. ^ 1/ y ^ x \z *B 

(Cjlte^^*^fPffl$-&§ DNA CO 3'^sCO 90%fcl — ®<D*9 U^T^- 

H ( TdAj &-5>^te TdGj rdcj &5V>K£ TdTj ) ^-f^jp-r^tvi 

20 3«§*J*SA» (Chen, D. and Patton, J.T., BioTechniques 30:574-582, 

2001) > z\<Dmw<z>nMW<o&WTiz&\,*xu, -=eco<k o tetttia\zmii/u£m 

25 i}C3-N-^U3'>H^^Ufc^^l/t'>F©U>iX7fJl' (ATP, GTP-. 
CTP, UTP ; dATP, dGTP, dCTP, dTTP) £:W-5 = £AT CO 18 BJ Id 43 V> 

T, witEo*? Fte^tn^nmiz taj , tgj , rcj , ruj , 

TdAJ , TdGJ , TdCJ , TdTJ £ IBttt" £ H i ** * £ - £ ^ T^M^j 
tt, MIB^ ^ U^-^ h*C0 TAJ TdAJ t l"UJ TdTJ , TGJ * ft 

30 tt TdGJ i rcj Sfctt TdCJ tcoTKm^'&fc: J;**^***-*"*. 
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T-*^ DNA ttt, DNA DNA £K© 3' 

^siB^j^^-rsfeo^moo dco^mufc^^^, mRNA ic/w^u^ 

5 -fXb, Ife?ill:J:5^-i cDNA ^Mc^7^?-ttli<. — * 

^fcSSfc, dOffBJK&^T y 7M&&^-rZ> mRNAJ tt, $V A 

DNA *>S©<EM4fe mRNA 0) 5'fl§fc* ^ ^;Wb $ tlfc ^7 - > (G) £ ft 5 ^ 
10 7/'»^ 5'-5'E'J>t^ (mGp5'-5'pp) bfc^T&tK #J*-k£ G <DW, 

5'-m7GN 1 N2N 3 N4N5 N m -3' : (a) 

NteA, G, C£fc«U, mtt 50E*±©IESfc) 

15 

H<Z>56Wfc*W* r m RNA ©**y V^J- FfrS^g 

^gB^J^Wf 3 cDNAJ BtffEtf) mRNA «jfi(a)K:* 2» Ni~N m IB^J fcffi 

}f#J& cDNA 0 3'w 5'-dC(dA)n-3' ( n=0-5 ) ( J: 0 — IK #J \% , 5'- 
dC(dN)n-3' (dN dA £ £: dC> n = 0~5) ) J^tfJnbfc cDNA (SB — t8l 
20 cDNA) : 

3'-(dA)ndCdNidN2dN3dN 4 dN 5 dN m -5' : (b) 

(&*5, dN tt dA, dG, dC^fctedT) 

d© cDNA(b)K*fbT£ &Kl*§*iifcJfc cDNA — M cDNA) : 

5'-(dT)ndGdNidN 2 dN 3 dN4dN5 dN m -3' : (c), 

25 ^ < k^cDNA(b)/(c)©fayW^i'X cDNA) ££Ttc5fc-r £ o fcfc't< 

¥fC TcDNAJ hWoM-£\Z\Z=l^m cDNA f OSIE^JCO^Tf S 

it* IB it (c) CD !g— II cDNA Ofe©^ f5o 

mRNA «ii(a)(C^^^ Ni tt, fi^W&ji*©:* * FT?* 
30 SCt^S, r m RNA ©^r^ry ^«jtfclB*"r«3?^V*^H^6©aijH!E2?>J 
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*^-rz> cdnaj tm^mi&&* 9 v*?- k*» s o^m^n^-t^ 

cDNAJ 

£*T<E>l&91fc:*3 Vittt. r m RNA © * * V ^*Jt K P "T 3 ^ 9 V * J- Y 
5 W^-^K) 3^6©ai*EW*#"*'* cDNAJ r^y^ 

IK cDNAJ £ £#&5o d©^^^^^^ cDNA ©5^, 4# 

£ mRNA 0D#U(A)gB?)J£-e£^ r^^g cDNAJ £ IB^T 3 CI £ # & 

«. se^c, *w7mm\zB&°T%*# u**?}* cwiB©*ii(b)*fctt(c)fc 

33tt5*!>;k< (hfc dNi) Sr-g-^^Vi cDNA £ r^-^^^^jggl cDNAJ £f2i£ 
10 t5Ct*«*5. SfeSSK. 1"*^ y yStit^TS mRNAJ * r^^y 
(+)mRNAJ , v ^J^fc^Vi mRNAJ £ "^(-J mRNAJ > * 

t V ^(+)mRNA A» 6 + t y ^lISBi* t % © * rK + ty^mRNAj £IB 

^ftJfitfiHi Sambrook and Maniatis, in Molecular Cloning-A Laboratory 
20 Manual, Cold Spring Harbor Laboratory Press, New York, 1989; Ausubel, 
F. M. et al., Current Protocols in Molecular Biology, John Wiley & Sons, 
New York, N.Y, 1995 3£ £15® £ *IT l/> 3 . 

25 mm<Dffiw.fzmw 

mat, c©^w©s*ii^^bfcts@t*s. 

30 
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m 3 \t. pGCAPl MZt\Z pGCAPl ^^^-^7^ 

5 0 4lt Z\<Df£*MO pGCAPIO W.TS\Z. pGCAPIO ^2 & — ^=7^ T — <D«tit 

m m £ z> rc & © ^ & © mm 

10 

1 <Z>S£93te> y cDNA (fg — SI cDNA) ^^t^^T'SoT, 

^T^I^i), (ii)*<tt^(iii)^^^i: l/Tttf C LTV>5 (0 1 # 

15 Il(i) : +^ y y«JS?fe^r-r* mRNA *-&tr RNA S^WKI* — *<K DNA ^ 

!S(ii) : — DNA ^7-f7-i^lg?^l:«kD^-i cDNA ££-/5&L 
T mRNA/cDNA AfDfa^l/'y i'X t-*i DNA ^7^"7~© 
20 »^#:*li®-r^o 

XS(iii) : mRNA/cDNA ^7" □ 5* ^ Zf V y 9 X t — *m DNA :7°7<V — <Z)g 
mfc<D cDNA *-&tT DNA ^© 3'«|i 5'MI*> 0 #-i££;B HTg 

25 

II(i)IC*ViT^ 1"=^ y y#tP mRNA &St$ RNA J te> ^«WKl3r 

^y^ttlm mRNA OW^§fe®t^oTU<, ^<Dmz, ttAfcf r^-v 
y ^7°(-)mRNAJ RNA rRNA, tRNA J 

^^^■e^T ! bi^. £<D£5ft RNA ^iaBflS*^^^*^©*)©^ 
30 &oTfc«fc<, ^•^BfiSft^iMfla*^© ! bOTaboT 5 fe iv^o Sfcd© rna S-& 
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^\tmmmmmt vx<d± rna T$oTt>i^. cKDigwic&nT, rna^ 
£4&tt, m%.&± rna ug «TTfe cdna o&m* & * *^ 

*ff£b<te l/ig R±£^ffl-f 5o *fflJ&J0^«3{ii RNA mRNA 

2-3%T& «5 , ClOfgBJO^feT'KiCKPcfc 5&4>*tf> mRNA &'&tS± RNA 
, y -T^m, cDNA cDNA ^JS"^ £ <h oJigT! 5 „ 

X5g(i)-c^ffl-r-i> rz*i DNA^7-f7-j ^e- © 3'§£ m £ u t ry 
IH^JJ $iAT^5. ^C^O^-fT- IB^Jteu 
Z*r*V~7tt1}Q mRNA O^^iB^JIf £ <Z>&&@B?>JfCS^ 

T^^K^-ft^-o-fiS^ (0d*.*£» Carruthers, Cold Spring Harbor Symp. 
Quant. Biol. 47:411-418, 1982; Adams, J. Am. Chem. Soc. 105:661, 
1983; Belousov, Nucleic Acid Res. 25:3440-3444, 1997; Frenkel, Free 
Radic. Biol. Med. 19:373-380, 1995; Blommers, Biochemistry 33:7886- 
7896, 1994; Narang, Meth. Enzymol. 68:90, 1979; Brown, Meth. Enzymol. 
68:109, 1979; Beaucage, Tetra. Lett. 22:1859, 1981; * gl I 4 ? ^ 
4,458,066 ^fB*£n-CV>3 &?U*mtzE) \Z&Q * * 
MZ-ltt'jkftKD EST (Expressed Sequence Tag) IB?iJte cDNA <D 3'#JHB#@3?!I 

£ <h <fc o T s ^(D EST IH^IJ ct K) 5'#J <D + * V Zf&Wi cDNA £ Z> <h tfi 

T^S'. Sfc, mRNACD^U (A) E#lfcffi*ttfe:*U:* dT*tty^7^f7- 

*U=f dT £$tJ&f£MU£: dT 30-70 
L.<«V> 6*1*. C0±5S:*U =f dT fflHiot, 
#U (A)g&&£T £"^ir3r¥ V ~f&Wi cDNA cDNA) Sflfc^fSHt** 

T#-2>. — C©J=5All*fll DNA ^-©^^-f^ — SB^JOtoSKaJtt* 

#fcffllB«fc<» ttit©=*» DNA tt5Ct^T?*5*«, ftOIlK*^! 

DNA ^CD#Al^^$Itt5i3l:» ^*-DNA <D i7 D-->^ 

XS(ii)fc*ViTtt» mRNA t7^~iHfc-*i DNA ^7^-?-!!^? 
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SP*£f£ffl — DNA y7-f7-0 6> mRNA CD 5';£ [p] #J 

& cDNA 'm&^f&'t&o JICDXgfcJ: 9, mRNA/cDNA ArOfa^l/^^T, 

t-*m dna 3/7-f^-©a*s#**JBfifcsn*. u©a^#-ett, 

mRNA/cDNA Arnra^l/^^XO cDNA DNA 7^-f V 

— <ofrfij«<&— ss**5i*£UTv>*. *fc£<z>xg(ii)T?£j*;£tt* ihrna/cdna 

'NfOrayi/'y^XOcDNAH ^t7^(+)mRNA iCffiiWT, #>t3 3'^l£ 
dC 5'-dC(dA)n-3'£tf JnLfc*^ y 7" ill* cDNA, S&S*t9^(- 

)mRNA fCS^T*^* y 7#5S^ cDNAT^S. 

M-MLV (Moloney murine leukemia virus) ^> AMV 
(avian myeloblastosis virus) & & (DMtfc^M M m £ 2> W * 1*1 ft ft CD 
RNaseH bit L V>. 

d©XS(iii)»C^Jj"5 U 2f — l/Ttt, #»ODNA'J^~ifSfc«RNA U 

e£MK:aRbTftjn?£*;&<* £?£b<« T4 rna vx—v&mm-t 

2>o fc*, T4 RNA iJMfcioT, RNA CA'f^'J^XStfc2*©t 
U =f^^-^->^ 7 b^ FH±*a»?**>&i£ f^fS 6,368,801 

$gS£nTV>-S#^ mRNA/cDNA ^rDra ^1/ >V ^ X^r^i DNA 
LfcWttftH. ^fe, ^-r^r— ->3>«, mRNA/cDNA 'S T" O 5 s a. 7 1/ V 7 7, 

DNA 7*7^-©»»#&IWIB»*TWIW?"*££fc«fc0» 
DNA ^7<"7-<0«H*BlC 5*3fcffi****V>»¥af5|cffi££j«£-&*Xg(ii')* 

xot^ft^K^^- fcit©A*7 vwffi'p? tt, y-->3 

>3»*J&*±J&«* £V>o mRNA/cDNA ° x a. 7 1/ y 7 

y 7#ti££. fllitfcf^Aalfcttlf n*;*7 T^— «S^T»*IT* 

mRNA/cDNA ^Ofi^l^*;^® mRNA £7>^bfctK fcZ^U mRNA 
$g£ DNA *l:fillt]4i6-7<y->3 >&tft£-?Xh&.lt*. fc£b, dCDX 
g-e^fief^ mRNA ^i**!^, cDNA CD 3'S» KlttJnf 3 3 CO t?, £ 
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3'-(dA)ndCdNidN 2 dN 3 dN4dNs dN m -5' : (b) 

*5ft«*f^l« cDNA (»-« cDNA) *-»it SPItf DNA 

^n^>. tcbx#^nfc^^ ^li cdna «*tf*oEJHi«r 

^±o^iao#^nfc^t.y^iicDNA (^-i cdna) a, sg2fg9§ 

OIi(iv)tJ:ot-*f cDNA ^t^Sn5. d©Xg(iv)te, 
RNaseH, *S§« DNA #U*?~ t* I* *B§^ DNA U #-i£ « £f£JB $ ~& T 

RNAi^ DNA«ic11»"r**SK:«fcoTff 5 :t#Tt5. :oiitt^ae. 

fbfettlft*l'3T!fTfc3&K«:fc< > Zl*^ DNA 

2 3893©:fr«n?tt, cDNA IIWfaoT^^-Ci'O 

-->^f5^t)tf5 0 DNA »#fc«*6ftfcfflR»*« 

->yif-f hTfji!lEg3J8>Tb, mRNA © — gPSB^J 1^*1** ^9 

cDNA £^fiSc-rS£#fcte, =f dT (#i;b<te, 30-70 

®) **jg-rntf«fcv>. 3*fB*«tbTtu^ dT £w-r£-*m dna ^ 
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ff^uv^o $ e. \z&tz. -#3S dna a»fc«»^u^>s«^*«k5Ki-r*;i 

5 nfcckoT, I^WIlf^n'fc cDNA — *cnS©IBJfifc3IAUT, IK 

gf 4 c itfBlUfcfc*. cDNA >t£ h ofe^: • SiRfc<k QUIkG 

10 

£0<t^^-*^ DNA 7 7^-?- (#5»9!> jfiHSfc'S^-DNA £ 

pKAl ^^^"^7-f7- ( — Jgfcjfc 60 iSO dT ^ — )V&^V. 

5— *«« Bcol?V¥»*iB CKato et al., Gene 150:243-250, 1994] ) 
15 It'S^tfeTfS. d©^§^© — DNA ^7^*7 — © — IS #J 73: IS Js 3: HI 2 
fC^U/Co ^7-f7-Sa?lJtbT 60±10i© dT^f bt^5. *> 5 — ;£<Z>5fc 

& RE 2 i: 5'^ai*»**V>tt¥«*%*£J*T*»JlfiB$*«5tt RE3 
20 C£*t$F3;LV>. 8&£Sttft!ll!I£%ffi&£ l/Ttt, tfofl* Sse8387I, PacK 
Swal. S/SN SgrAI> AsdL FseK Pmel. Srfl & <H 7^fU ffl T # 3 . £©f§BJlte: 
feViTf^ILfc pGCAPl ^^^-y7^T-tt, RE3 tit A/ZII BP & 
(CTTAAG)£^ttT&3fr\ £© A/HI 5'^ffl**&(...CTTAA)lCfg — $K cDNA <Z5 
3Wl^t5t, r^Y^yg^cDNAJ 5^ffl*i9K: TdGJ 

25 It, ...CTTAAG... D , A/ni O IsD #r IB gliH^J # !K t* * o Ufc^oT, 
r**y:/5g8l! cDNAj ^n — >«, A/ni fcckoTiaJ^TRT^tft*. £©£t 
*IUffl-rn«, A/HI fllfflsfcioT** cDNA ^n->^H5^$|fJg 

Miml(CTTAAG) , XhoI(CTCGAG) « *> f U ft T? « * - S 5» iC, £ © W \Z & ^ T 
30 fEUibfc pGCAPIO *<!7 9 — 7'7'f7- te> REI £LT JVotI, RE2 £ b T 



WO 2004/087916 




PCT/JP2004/004458 



Swcd, RE3 tbT EcoRl 

cDNA $ — (DMWOb'* ioiS.'b r c DNA =7 -f ^ 9 U — J T?&£o £ © cDNA 7 -f 

5 aflB^«Mfc"b*UfcJ:5fc» ^^y^it^ cDNA £^ir^a- 

>£60%&±, $?£b< 75%&±> £b< « 90%UA±, ^*>2f£b 

S£oT, £©3£ 3 m*M<0 cDNA 7'f/7 l J-fi, ■€"(£> (£ £ A» £ © £ D — >** 
10 *T V cDNA -V&Zrctb. V ~7&Wt cDNA b 

fcoTfc, KViflfc^B-C^^ y cDNA §¥ibT^ttt5 31 ttfT?gZ>. 

jggg cDNA £IEL <lRt5 C "f MfBfg 1 mW3$£Zt& 

2 fzm<Dj5&\z&vx&j&-2nit* j r v ?mm cdna «, ^© 5'*»k: 

15 r(dT)ndGJ *^T-r*Hi:*4#*tU"CVi*fc8e>, ^ttSE^J&W^S&Rttfc: 
< , r(dT)ndGJ £ l/T# * v ~?%W. cDNA 

T(dT)ndGJ ©#«Ett, &»©*«IB^fcJfcfcMPK:«fc DfBj«KlfT"5 £ 
-5. cDNA © 90%R-hte TdGJ *»5*fi**©T?» 

niKWkie rdGj ©#5*jt«fc-rnfcf«fcv>. 

20 

£<E>fctiEgcE>Sg 6 5SWtt, £©^138 cDNA S^figfSfcfetMM 

Itt^^ll, -r^fe^n^li DNA^^-fv-, 5^^^:^m<h^^^©fS> 
T4 RNA U X-MhfcmW.mm, V^tfm^fr mRNA cDNA-^fig 

JBfi^^y £©^y h£ISVs*l»£, ffiitO^ * y 7 p #Jn mRNA £^ 

25 tf RNA 5» +t f ^li cDNA S^t? cDNA ^7 U - ICf^ 



30 
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X ffl. ( Sambrook and Maniatis, in Molecular Cloning-A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, New York, 1989) iC^ofco 



mmm i 

io =^y:77^n^tt;bnRNA£jBv>fccDNA-&j=& 

(1) ^yT^O^#jB RNACDfSia 

tMSIf-la (EF-la) CD5c±:5 cDNA ^O — > pHPOO 155(^*8fr:£ 
15 i^6)$: JVotI t^-fbtJ; DlS^^fcbfem, nn^iltUT-f >t>Dfe?^y 
h (Ambion ttU) £fl§^T mRNA Slllfc, Kfomz* * v ZfT ± U # L 
UT, m7G(5')pppG(5)&£V>te A(5')pppG(5) ( ^ Ttl Ambion #SD ^r^iJD 
f^^ttiO, Tm^GJ TAJ ^^tyyiltt^^fJV mRNA 

20 ;U mRNA ^# fee ^ > H h O CD 5'^CDlfigSB^J ^^^-**C0@E 

( 5'-GGGAATTCGAGGA-3' ) <D ~F M lZ EF-1 a CD 5' ^ IB ^"J ( 5'- 
CTTTTTCGCAA ) 

(2) Jg — H cDNA -n$c 

25 ifBTflSigbfe^^^mRNA 0.3/xg i pKAl ^^^-^^-T^- ( — 

60 PCD 3'^m*^5 dT y'-JV&mV. h 3 — 3fi*< ScoRV ¥?H (#4#fr:£ 
^ 6) 0.3/ig (50mM Tris-HCl, pH8.3, 75mM KC1, 3mM MgCl 2 , 

5mM DTT, 1.25mM dNTP) CS^b> ^f^mRNA t^^^-^7-f V-t 
SrT— — ;i/ jgiK^IPSl Superscript™ n ( -T > t* h O V x > *t 

30 §£) -200U t'J#?^l/7-f<>tt'^-40U (SIM^) 
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42*C1 P#Fb1 ^Et^ mRNA cDNA ^^^l/fc. S/S 

tJ7i /— ;H4tBUfc8^ X* /— ;VJfc8Rfc<k?K +ty^(+)mRNA/cDNA 

5 

(3) U3r>rv-7Kfo 

7 p (+)mRNA/cDNA ^Dra^l"; 9 T^lfeWL 20 All £Sffrf& (50mM 
ffitiki- h U <5A, pH5.5, 5mM EDTA, lOmM hX^/-^) fdig-g- 

10U 0D^A*nmttt!o3iNX^T37-if (B*v 5 ~> ; a:M) Sr^tJOb. 37*0 
10 30 ^IfflKJfcSii:, mRNAO^^yytlSiSUfc. KfoWi* 7 x / — ;H*UJ 
bfc^, x*/-;WifciRfc<fcD» t 7 ^ mRNA/cDNA Afara^l/>^ 

(4) t;k7 7<y-*>3> 

15 flflBB(2)T? ! S'fc3r*' >y -/(+)mRNA/cDNA ^"rU^f =l^V v & 7,&tfc. & £Z$Wi 
f2(3)-C#^:JK^^ y 7 mRNA/cDNA Af a y 1/ >y ^ x fe$k<D ^tl^'tl 20 
til & (50mM Tris-HCi, pH7.5, 5mM MgCl 2 , lOmM 

J — )V, 0.5mM ATP, 2mM DTT) \ZM^V. 120U <D T4 RNA U # — if (^ffi 
ifitttt) £^tJnb, 20*0 16 BaMRJ&S"S\ mRNA/cDNA Afnfayi/7^ 
20 7xCD*wt^^^-7°7-1"7-© EcoRV *^t$7-f^— >3 >$ttltti 

(5) RNA £ DNA i^^ii 

25 t^7 7'fy—>3>iftiSjK 20iil (20mM Tris-HCl, pH7.5, 

4mM MgCl 2 , lOmM (NH 4 )2S0 4 , lOOmM KC1, 50 U g/ml BSA, O.lmM 
dNTP) \zB&ls. 0.3U CD RNaseH (^iBit*b«) * 4U CD E.coli DNA #'J/ 
^ — if I (^SitttM) , 60U <D E.coli DNA U # — if (^iS^ttSO SrgsJnbx 
12^5 RPMR|iSS-&, RNA 0£ DNA fftTffllift V Tl-i C DNA £-&/&b> 

30 cDNA/cDNA fa^l/f ^Xfc^ >+>— h (cDNA i? ) 
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zmtco s^^^7xy-;uattibfem, x^y-^MK^o. cdna^?* 

— £011X1^ TE 40 /illllllfc. 

(6) «iOiSgI 

5 cDNA H7?-mWi lUl £ DH12S □>hf5^> MIS (-f > t* hDS?x>|t 
ft) 20jiil tS^l, h □ — v a ^SCi 0 0St3£&£fT&^ fee X 

l/^hn#l^-v3>tt, MicroPulser KtS) *«UTffttofc. 

#S*lfc^S? SOC bfc©^ lOOMg/ml T>tf->'J>-& 

mm^mm±\zm^x. 37x:-m&m\stz. ^k^^^j^k^ ios 

io ~io6<@<z>7-r:/^u-5Wenfc. 

(7) cDNA ^ □ — >© 5'«i&2IE?lJ$?#r 
$35J|*±fc4filctfc3D--Sl&^« lOOMg/ml 7>fcfvD>^W LB « 

15 /SDSfe£j;0 7"7X5 F DNA £#iit • ^iibfco I©7*7^5 HSiSlCl/ 
T, =£y h (BigDye Terminator v3.0, ABI &§!D *JBV>TU--r 9 )V s s — *T> 
s s>{fEL&*:fTl2.^. I^DNAy-^>t- (ABI *t») tiD cDNA©5« 

^tyyTtnytl/T m 7G(5')pppG(5)SM ViTf^Mbfet^^ mRNA * 
20 iStlfcl^. cDNA -f>D-Mft52 0^D->t, * * V 

cDNA £^ir%CDK£ Hltfeot ^•<D«* , £>1 2 ^ P~ >te. ^xJW mRNA 
Kite ^ TdGJ ifi. %.fcl ? D->te rd.Td.GJ ft^Hi&J&© dG (Dw!\Z& 

^fc#iJPUTVifc. ill, TdGJ ^§S)5:^fe©^2i, mRNA 

*>Sifif;3** y^IK cDNA*»5fl^SnTVJfc. K^y^S^ 
25 SrtT&fcte < £ £j&T3^St&m#©$U ^ty7*Std^J&*5 cDNA 
<D§iJ-£, TdGJ ©#JlP^«^t)€>7&:^ofco 

^ t 7^7t0^tLT A(5 t )pppG(5)^m^X^mhtc ; Ey : )V mRNA 
^^MfcLfe^-^, cDNA <f >U-~ h ^ft5 2 4 £70 — ^^^^"39* 
cDNA ^^tJfeCttl 8fiffeofc„ + © 1 5 £ n — =ErJP mRNA 

30 Klte&SV* TdAJ J&*» Sfcl^n— >tt TdTdAJ G 
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SHdttillUT^fco m\Z. &frfS. TdAJ Z^mtZ^ %V>& 2 m. mRNA ©ji* 

^fevi-rn©^^-^^. ^^^y#®ic cdna £^-f-5^a — >T«, ^ 

;W mRNA TdGJ ^ TdAJ tftfini b ^ « H tii o fc» 

5 y7mfe&%ffe&^"E7 : )\' mRNA LTfflV^ci^ttt, 

cDNA -f >it- h^ft £ l9 2n->*. ^¥18^,^^ £<DSE?iJ£-£tf fc<£te 
16lt'*7fc, ^OD^© 14 ^ D — >\t. 1fc^-ffi%i&<D G <Dm\~&ftl5.W,nt: 
&tcfcfr-2tz.o b^U, 2 ^n-Xi^fJl' mRNA fctelHV* r dTJ ft£ft\zm 

10 licDNA^3ltSntUfc. 

Et±©^^^, £<D5§0J cfcoT, m-il cDNA -^^(D^t^CO^ 

it&5 mRNA (D^^-y^^it^* TGJ tC *§ ffi ft) & ;* ^ 1/ 3" K TdCJ 
iJP£*U cDNA &m<Dl%\Z&-m cDNA3'$gcD TdCj fcl*B«#jft TdGJ 

^ttinsns £ t*^$n^o £e>&c, *bmi$& rdGj oti- dT^tfin^n 

15 Sli'&fel&tf) *>ntc 0 «!oT, cDNA®5«l: TdGJ £ V> TdTdGJ /^ttft] 

IsX^zm-Slzit, v yii cDNA -C&2> z. i^iisnfc. 

(8) ggtil**^^^ — ^7-f"7 — Sffi^fc cDNA^fig 

fg-tH cDNA EcoRI T^^-y^-f T — &*2J0rb, 

20 -fe;H7 7-f ^-~> 3 >SJ&£fT&o fct. 15, ¥1*^ EcoRV 

^W^S^*^-^^ 5'Sg K • TdGJ ^#inbfc^r 

t «^ ^1^ cDNA D - 6 tlfe. «£oT> pKAl ^ ^ — ©$9 

K»*«J»r*«ltt, ¥?t*^fe*^T^<, S'SSm^JS-CbAVUl itfSSftfc. 

w-mMm^m^izit^^^ y-->3 >©^^*^< cdna ^-r^^ 

HSfiM 2 

Jg*i8HJlS HT-1080 &5fe© mRNA Sr^Vife cDNA ^ U — f£§3 

30 
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kh7-f^D1t;V3-Yl)a«c HT-1080 (*: B #§3^^ £ St A) AGPC 
m {—y&>i?—>ftU : ¥y h) &m^T. ± RNA £P8abfco Ztl&ld*?- 
>{t*V 3 (dT) ^7-f7- ( 7 D * # ft SI ) £ *g £ 1± , Streptavidin 
MagneSphere Particles %-tz.'4k^ # * v h\ZfrtfX, # U (A) + RNA ^ffiK 
Lfeo #U(A) + RNA 0.3/ig t pKAl ^9 9 — "7— 0.3jtig £ffi<^T> ^iS 

^Jltl^D^#T cDNA I/, ±HM<D^SS^S:fT^^, cDNA 7< ^ 

cDNA © 5'Sg<E>&S@B?lJ£fc;tL-fco cDNAOD-h^ft^t)©^ ^-<DIB 
^•J^^^"e#fe 5 foCD 191 i'O-XCO^T, GenBank cE^&x — — X £ 
fflV^T BLAST ^m$:ff^ofe <h £3, 189 i7U — >ifi mRNA S^Ojte^t 
UTS^^nTVifco i#:©94%i:Sfc? 1 178^0 — ^TfSlRmilS £ 

go, ^-n^'n 5 ^ n — >^o-^*tiT^fe. 5'*s©*a*E?!itt» 5^0 — >-r 

^T^\ iJ^y-AlSS PI « 5'-GCCCTTTCCTCAGCTGCCGC..., MSB 
^ 1-a « 5'-GCTTTTTCGCAACGGGTTTG...Tr& 0 , V^Tn^ 5'S$© TdGJ £A 
*HS, ft* #85 (DNA-RNA + ^ 7 1 'J t ^ t! > ^S) S tlit =7 <i ~J 

^'j-^snsnfe-bo 6) tRDE5»j*wuT-vifc. yyAMH^i 

£JfctfcbT*S£:, 5*SSfc** Vi-ftlCD TdGJ fc, £V Aie^HCKt^&bT^ 
e-f, cDNA &I&(D$imX*tflJ\llsrch<D~?&Z> Z. t*t*BStlfc. Z-(D ZL h&M 
#^5%Oi:bT, |8lRM^£-^/ i u''C ! ^-5 178 ^ D — > 4 1 > 168 ?n->*5 
TdGj fcOT&ofco ffifC (dT)ndG (n=l- 5 )fr <E> & £ 3 t> CO tfi 6 

ffi &o fee cti^il TdGj a*ttJQbfc«* TdTj **«8:fitfUnL.fc*> 

mRNA ft*0iefilT*§i©tOt) 2 ^D->*SnTV>fc^ 7*y 

ae#i©— est x-^^— x<D*\zmvmm&m*?2> 
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M^±& cDNA T? V>. 

mRNA <D3fc*tf»SJ&**fe© ^ * 7&m%t cDNA) 11 
tit^fc. dtie><D cDNA ^7 n->© S'j^IB^J^ TdGJ if* £ 5 fe © "b 3 4? 
D-&SnT^fc^ Vi-fnt)**© mRNA ©IS?!! tCffeJfct" 0 , 9r 

£1±©*S*)&»S» MtlT*5t« cDNA -f >U-— h * 191 ^O — 

>©#T?> y ^Stt.cDNA) T? * 3 t JB *> tl £ *> © & 180 ^O — 

TdGJ frSttS* 171 i7P — >©**C, V ZfftMffi cDNA 3 £7 O — >"C 

$>-DtzZLfr*>. d© cDNA 7-f^7'J-<Di^, 5 '$8 IB 81 TdGJ 

t>©T*»t>iB9?«« : & < &AiT<'> **>©«» cdna 98%©*£ 

*T?ftKSntVi5 $V A©E3*IK:tt#fiEbfcV» TdGJ *6 

fe©tt» «B:ro*V>&< 3fe±* cDNA T*5Ci:*««KSn5. 
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HI^ 3 

%$8DJ& HT-10S0 &&<D± mSA V>fc cDM 7< U — f£M 

fc b7^0itJV3-7i« HT-1080 2 tifibfci RNA 5 

tig £ pKAl ^27* — V-0.3tfg £JSV*T, ^SS^J 1 <fc« 
b> B*t9^K*tttll) "C cDNA b, *JB*©»Jl*yft*fT fc^* 

cDNA ^9U— *■©*§*» » 105©JBSHEife#*'£*r7'f 

£©7^ U — icd'StlS cDNA i;a->to^T> ^5S^»J 2 t 5' 
»©a^:|«SB2W#W*fTfc:3fc. cDNA -f h**TS%>©7?, ^-©SH^J 

^ftfiTSfcfeC 222 7 0->l:OUT, GenBank ©^^7* — ^ — * * 
V>T BLAST &JS£fT&ofc<h 217 ^7 n — mRNA * Jfe©*-^ t b 

TSi2'nT^fc. £#© 96XK:3;fc<5 209 £ □ — -T^TfBlRSS^ 
A/T?V>fc. ens©*"?* 189 i7n — TdGJ £ %i £ £ 2 a - >T? ft o fc - 
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CUTftft^t/flitt. uO^'f^^'J-tt, iitfc^U (A) + RNA ^e>T« 
ft<, £ RNA 5^£f£SaUfc<h^5&T&5 0 L^fe, ^Oitt 5/ig i''^^ 
fiT&So Lfc75*oT, d ©;£££/8 £ fcfcJ: 0 , # U (A)*RNA 
□ Ct38«-C*. fr^Wtilg * — ?—<D± RNA fti&xait0>%£ft 

cDNA ^?U-*ff»"Ct6!:i««*Snfc. 



«1^J 4 

Jg«Sfflfl& ARPE-19 cDNA =7 < ZT =7 U — O^C^^BB2?!I«f *f 

t h^^fi^±^^BBS* ARPE-19 (ATCC ^£>#|g) *6i»Ufc#U 
(A)*RNA 2.5 i pKAl ^ 9 $ - 7 7 -f V — 0.7 ju, g £ ffl V> T . ^JS^J 1 £ HI U 
cDNA £-£-J#b> *»B©»KteSI*fTfc^ cDNA 7 < 7^ U - £fE 

Sibfe. i:©7'f^7U-i:**ft« cDNA ^o->i:onx, &8&$f 2 tra 

#k 5'i&<DUftm.mmmmffi £fT&ofc. cdna <>^-h^ft5%ot?. 

E 81 # ft Jt"T? 3,683 ^n->t:O^T, GenBank CD^^t 1 — 

— **JBV>T BLAST &3t £ ftfc o fc fc t 5 , 3,662 # D — >*« mRNA *3fc© 
3te-=Ft UT»»StlT^fc. £#© 94% CSfc* 3,474 & U — >\$. 
cDNA ^0->TSofc. cnSO't'T?, 3,069 £ O — > TdGJ & -5 V* « 
r(dT)ndGJ D — >Tr$>ofco 



pGCAPl — :/^-T V — ©f£S£ 

#«I6* 0-=.>2f^* ^-pKAl (##fP^t^ 6) ^Hi^tt^CtX, 
pGCAPl SMUfc. B 3A fc-*©*Hft©*5S:ei£, @3?«Sg©@2?JJ#^ l £•€-© 
^mSSBJiJ^^-To pKAl t©ffiitj*tt, (1)*«*U 3?>fc P UC19 SsfefcSE*. 
fedt, (2)pKAl <Z5 Stf RS ^ ^ -St HindlH ©±8lfc Pad * 51 Jfl b £ £ » 
(3)pKAl © EcoRI-BstXI-.EcoRV-.KpnI ffitiL* EcoKl-AftLI-Sival-Kpnl f'ftt 
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fcC U?IJ## 1 <D imBX? V*J- K TAJ « Hindlll gB&K, Sfc 

568 BcoRI^^fd^tJ^-TSo 

pGCAPl 100 M g £ 200U <D Kpnl T5c±ffHt^ 0.8%T 13 U — X m^&tb 

5 375UW*«te^^« (^S^ftiS) £^JHb, 37 < C30^K>S^$-&^ JTpnUi 

{tic cfcoT^ifc 3'2sW5fc«&fc#9 60 p<o dT T--;w^#inbfc. ^Vi-esj^ 

^UtttSSLfco pGCAPl ^^^-^7^ V- (0 3B) tLTffl^fc. 

10 

MM&\ 6 

pGCAPl — ^"^-fT— Vife cDNA7'f^7'J — f£$3 

tf7^ ^OtJV3-Vl« HT-1080 RNA 5/ig <fc^JI&flJ 5 TP§SlL 
15 pGCAPl ^t7^ — ^^-r -7 — 0. 3jtig ^rfflViT, ^J£0!I 3 t R cDNA 
££-/&b> *»B©JBKlEft£frfcV5, cDNA y^'J— *f^»U/t. ^©i£§ 
& 2X105 <D 5 -( ^7'J-*»#6nfc. I©7-f^5'J- 
C^^nS cDNA ^n->C^^T« 5'^£>gB£-&miaJ!J$f#r£fT&o <fc d 
3, S'iBfc TdGJ *«f*JPUJt^±S cDNA^f6tl, ^MM 3 
20 ^«95%T*ofc. 

pKAl 37 — T — Srffi jEcoRV -#J$T*S$ (...GAT) G 

-fi#Jn-r-5fc...GATQ...t&D«J63 K> ATG \Z{£f&? Z> . 

tt, **yZfmffi cDNA OE5H*ft«i:ii5 { SW©*^ttWiCft5ft'' i ^ 
d(E>^;7^ — £f£5i^:7^ — <h bT/B 5 £-f ATG 0#3E 

25 tt cDNA ©IE*fcl6^ • «Kfcl»^»*a«"rRrflBtt*«**- pGCAPl 

-Zf^^f ^T-^fflVi-g) Su/al «JWf*i» ( ...ATTT) G ifi — MtttK\T * £ 
...ATTTG...<hfr Dgfl&n H >te£j5r£ bft^OTT, d ©HBfct^i 

SSI:, m-Si cDNA A/HI ^^^-7*7'f7-*MU 5'^ 

30 su;ai ^-r^^^-^-r ^—^m^rcm^tmrniz s'mz rdGj *«#jd 
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ufc*^ y-ymrn cdna ^ n-^nenfc, A/Ei«wf*ss (...cttaa) kg 

*< — ffltttaT* £...CTTAAG...£fc:D , A/HI ^Jif^^O^^fiS^S d -So bfc 
ifiz>X* *W?mffi cDNA — A/HI \z£^TWWr»JmtfcZ> 0 CO 

zt&mmttitt. a/hi ^-(bfcjioT^^ v -7mm cdna z u—>frEofr* 

5 SlJt"*-* 



£J&09 7 

ARPB-19 cDNA ^'f^U -0511^07 W — )VM$t 

10 

t b*HJSI&lit±&iifflJ3£1* ARPE-19 <D± RNA5jtig ^ «=> > ^SS^J 4 tl^ilCl/ 
T cDNA 7< 75 U-SMl, 5'iil<0«#&2£e?l|flP*T&fTfc:ofc. cDNA -f 
>U" — h &ft5 -t©E#l**ftj£"C?£fc%>© 3,204 ^O — >lC"3tr»T, 

GenBank tf)^^^ — ^ ^ — X £ 33 T BLAST £ o £: <£: £ 3 > ±<f£<Z)- 
15 95%fc^fc^5 3,038 ^ □ — ^ScDNAi'0->T*ofc. 

cn6©^il cDNA 57 d — >(D< >1t— b©1*--f X^^^H^T^-fc^ H 
5. ft J b$SV>%>©Kt O.lkbp, g V> % <£> & lOkbp t j£^H <7)^ * <ZW 
-h^f l/T^D, ¥iS8lfil4 1.94kbp T&ofc, 3kbp JiA _t CD fi H ^7 □ — > 
& 16%£ £«6TV>fc. 

20 :ns©i'n->$»gi/fct:5, 1,408 a«©3fte^pa* 6 &s d irt^ 
snfc. ®fe^-<^*nT^-5©«^u-ti;i/T;i/'7 ; t f — 3- u Hoy 

7" if cDNA T:$> 44 ^ D-> (^^ D - >(D 1.4%) ttnt^fc. 3 V 

D — >K±,. -r^t>"& 0.1%a±©»3Sfi**-Tt><Dtt 235 mm<D cDNA Kg 

*o» 971 mm (±mfc z ?<D 69%) 0 cdna ttHD->o*oi/^tnf, 

30 £A±<D^^©^^:, H©«?B©*feT?^«bfc cDNA 7^7*7'J-ft, 
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<< TXifi SBfl§f*3Tf§3tbTV>£ mRNA ©5S51S £ \Z SSfe V X 



m^i 8 

pGCAPIO *<.2& — ^ — ©fit dtl£JB Vifc cDNA ^-f !7~7 U -f^S 

pGCAPl &fcB38*fWKbT, pGCAPIO £f£S£bfc. 0 4A fc-*©«ii©«s5; 
B&« E5**©E*!l#-*2 fc-tO^JtfcEai**'*". pGCAPl t©ffi^^«, 
EcoRI-A/ni-Siual-Kpnl ^-fe* Swal-jEcoRI-Fsel-EcoRV-Kpnl Id SSI L d £: 
tr&3o £%0! 5 fcEJ«fc l/T pGCAPIO © Kpnl 3 ffi * i» « 60 IS© dT 

^ — ;i/£tf]bn Ufc, ^nTSfSSW* BcoRV T$Htb. fiv*2r©«j»fflr* 

pGCAPIO ^ — ^^^ -7— 4B ) tbtfflVifc. n <£^^ ^ — ~f =7 ^ T 

-0.3iig it h7 J •?U*3r)Vn — V^Ji&tfc HT-1080 ©:£ RNA 5m g £JHV>T> 
^JSfiJ 3 tWi;*#T»— M cDNA &-&J6ftbfc©-5» EcoRI MftCfcoT^^ 
;*-#]©*$§§£ 5'^tB*3fi £ b fc. t;P77^y-'>3>§fT&ofc^, 
mRNA DNA ^ tgit 5 18 V>T?cIl§«© J£®35& £fr& cDNA 
7-fy7'J-^ffSbfci:-5, *U 106 ©»«teSI#:*"&tr-9-f ^9 U—**# 
Stlfc. :©7^^7'J-i:tSn5 cDNA ^ D — >tO^T, 5'$ffi©gB#i£ 
SI2?iJfl?#r£fT&o£:<h £5* 5'« \Z TdGJ jtfttftlbfc^^ft cDNA tfW&tU 
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£8fcffi?»J*W*<5 £ £#*#8E£n;fc^£fi cDNA 90%£A -Leo it; ifcgs 

jmfci9TlfifiJ«3-l« l/T^5Ifi«0-**fi 

5 K^t5*ffl^aM©«£^I#i$§£BK: ! fe*#< Jt£K-T£o 
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1. mRNA o** y7m&tzB&?z*? u*^\zfrz><Dm:iifcmm*m'?% 

. cDNA ^-a-^-r^^ffi-eaboT. 
5 (i) v :7*|jfi mRNA £-gtS RNA jH-&#jfc> — *0 DNA Zf ^ ^ V 

(ii) DNA ^7-f7-A^M?ill'iD^-i cDNA ^^fiScbT 

mRNA/cDNA ^ 5^ □ 7^ ri. W7 :7 X £ ~ # £1 DNA ^ 9 < "7 — <E>iI^# * 

10 (iii) mRNA/cDNA ^•^□^^.7 P U'^^ Xtr^l DNA ^ — CDig3g-ft CD 

cDNA S^tT DNAgttf) 3**2: 5*«l*, U # — V»T*» UiRttte-*-* 

£ * t? d t * m m t r £ ^ & . 

15 2. y :/*3B$£~$-* mRNA #< tO & % tti ft + K*SnTW5»*« 1 © 

3. y :7*i6*#i-* mRNA *M >lf h P fS^fCfc o T"&^$ tlfc %> © 
T»*W*3J 1 

20 

4. Z1#IH DNA y^-T ~? — 0/7^ V — E^Jfl** ^t7^iii^f t5 

mRNA <D&ftmm\zmffi&}f3:mm*'e;tsm&m 1 cd^^„ 

5. DNA 7°7^T-C7°7'f V-ia^J^, ^ ^ y ~? ffi it 2: ^"T 3 
25 mRNA ©#U (AJffiBlfcffittMfc:* U =f dT ^^tfW^^ 1 <Dfife* 

6. U 3Ef— T4 RNA U » £ 91*91 1 ©^feo 

7. Xg(ii)fcXg(iii)<Z>fSK:> SkTVJim : 

30 (ii') mRNA/cDNA Afnfa7'l/y ^7 DNA 
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i ft e> 6 wv^-rn^^^^o 

5 8. $^l^T©I§: 

(iv) mRNA/cDNA # X t — DNA "7 7 -f "7 — ©SIM'ffcCD 
RNAi$ DNAiCtilTf-i cDNA £-£f£-T£Xg, 

=£^trw^^ i a> 5 7 ovifn^c^s. 

10 9. Z*iDNA^7^V-^Wjy>, tfcttSfi^U^><!: cDNA % 

10. 3&fc6TF©Ig: 

(v) HI— 0 cDNA M cDNA i^6ft* = *«l cDNA £^;7^-DNA <D 

15 -BPti-^xS. 

11. 8 Sfe«lf*^ 10 ©^SICioT^^^nt-^i cDNA 
tf^n-XOiiT^ot, 5*JSfc5? ^ l/^-^ 1 K(dT)n dG (n=0~5) §f I, 

20 ^n(c51^bT mRNA ©3r * v K PUTT 5 5? # U H & ®S8fcg3?U 

cDNA <Z5^ n — 60%^-h-g-fr £ t^#f tt5 cDNA *7 4 7 *7 U 



12. 11 © cDNA 7^f^7'J-0^n->A^, mRNA ©^7^1 

25 itK:»St"S:s£V*9 1 F*»S<D3i«IB?!l&#-r* cDNA n — >£jg4RT 
^JSTSoT, 5'$g* ^ H*«(dT)n dG (n=0~5) Tr^S cDNA £^ 

13. tf»*«*U =f (dT) n (n= 15—100) £> & 0 , ^7^^- 
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8 t&mmmm®.wm®mu& re2 t s'^mM^h^^^m^^^-r^M 
mmmmik re3 &m-r &-*m dna y^-r 

14. *«3j-yS*>, fcteHEfi^ 'J > <t cDNA fi^ffi'^'Dt ^ ^r^A; 
5 T^Seif 13 <D-*m DNA ^=7^^ — „ . 

15. 2 ©**iB9ll**i"S pGCAPIO S&CD^^ — y^-f-^ — T 
14 CDZl^m DNA ^7^-7-. 



10 16. SS*^ 14 **Vitt»*5i 15 CD~*^ DNA ^7^^- l^filt 
T4 RNA U # — i?£RJ&IB«J£» *-W^ , #lP*5 s ;i' mRNA £^ 
cDNA-g-fiSSJEBS^^y bo 
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m 7 GpppN 



lAAAA 



TTTT 



♦ 



m 7 GpppN 



(ii)m-mcDNA^ 



AAAA • 
TTTT 



m 7 GpppN 
CN 



AAAA 
TTTT 



RE3 



T4RNAU*'— tf 




(w)mRNA— >DMA 



RNaseH 

«MDNA'J**— tr 



7c: 




l^cDNA 



^^cDNA^^- 
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t 



TTTT. ... Jill 



2/4 



A 1 



cc w _£w DC c 

i i ^ i i 
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m 3 




pUC19 on 



(B) pGCAP1^## — :7°^>f 



TTTT I I I I 

(dT^-juis : mom) 



0 *s: 

cd = o — 

1 si I 1=1 
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(B) pGCAPI Os<&& — -J=y 4^- 

Q. 



o8 



o> = O — > 

5 -5 § * % 8 



..TTTT 
(dT^-JUSfc : 
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SEQUENCE LISTING 



<110> President of National Rehabilitation Center for Persons with Disabilities 
Hitachi Instruments Service Co., Lt. 
KATO, Seishi 

<120> Mehod for synthesizing cDNA 

<130> 

<150> JP2003-91373 

<151> 2003-03-28 

<160> 2 

<170> Patentln version 3. 1 

<210> 1 

<211> 3347 

<212> DNA 

<213> Artificial 

<220> 

<223> pGCAPI: Modified from expression vector pKA1 
<220> 

<221> misc_feature 

<223> Circular polynucleotide 

<400> 1 

aagcttggct gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggc tccccagcag 60 

gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag 120 

gctccccagc aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc 180 

cgcccctaac tccgcccatc ccgcccctaa ctccgcccag ttccgcccat tctccgcccc 240 

atggctgact aatttttttt atttatgcag aggccgaggc cgcctcggcc tctgagctat 300 

tccagaagta gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctcctcgagg 360. 

aactgaaaaa ccagaaagtt aactggtaag tttagtcttt ttgtctttta tttcaggtcc 420 

cggatccggt ggtggtgcaa atcaaagaac tgctcctcag tggatgttgc ctttacttct 480 

aggcctgtac ggaagtgtta cttctgctct aaaagctgct cgagtgtaaa acgacggcca 540 

gtacgtattt aatacgactc actataggga attccttaag atttaaatgt ggtaccgcgg 600 

ccgcggatct ccctttagtg agggttaatt ggatccagac atgataagat acattgatga 660 

gtttggacaa accacaacta gaatgcagtg aaaaaaatgc tttatttgtg aaatttgtga 720 

tgctattgct ttatttgtaa ccattataag ctgcaataaa caagttaaca acaacaattg 780 

cattcatttt atgtttcagg ttcaggggga ggtgtgggag gttttttctg cattaatgaa 840 

tcggccaacg cgcggggaga ggcggtttgc gtattgggcg ctcttccgct tcctcgctca 900 
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ctgactcgct gcgctcggtc gttcggctgc ggcgagcggt atcagctcac tcaaaggcgg 960 

taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc 1020 

agcaaaaggc caggaaccgt aaaaaggccg cgttgctggc gtttttccat aggctccgcc 1080 

cccctgacga gcatcacaaa aatcgacgct caagtcagag gtggcgaaac ccgacaggac 1140 

tataaagata ccaggcgttt ccccctggaa gctccctcgt gcgctctcct gttccgaccc 1200 

tgccgc.ttac cggatacctg tccgcctttc tcccttcggg aagcgtggcg ctttctcata 1260 

gctcacgctg taggtatctc agttcggtgt aggtcgttcg ctccaagctg ggctgtgtgc 1320 

acgaaccccc cgttcagccc gaccgctgcg ccttatccgg taactatcgt cttgagtcca 1380 

acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagg attagcagag 1440 

cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 1500 

gaaggacagt atttggtatc tgcgctctgc tgaagccagt taccttcgga aaaagagttg 1560 

gtagctcttg atccggcaaa caaaccaccg ctggtagcgg tggttttttt gtttgcaagc 1620 

agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt 1680 

ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa 1740 

ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat 1800 

atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct atctcagcga 1860 

tctgtctatt tcgttcatcc atagttgcct gactccccgt cgtgtagata actacgatac 1920 

gggagggctt accatctggc cccagtgctg caatgatacc gcgagaccca cgctcaccgg 1980 

ctccagattt atcagcaata aaccagccag ccggaagggc cgagcgcaga agtggtcctg 2040 

caactttatc cgcctccatc cagtctatta attgttgccg ggaagctaga gtaagtagtt 2100 

cgccagttaa tagtttgcgc aacgttgttg ccattgctac aggcatcgtg gtgtcacgct 2160 

cgtcgtttgg tatggcttca ttcagctccg gttcccaacg atcaaggcga gttacatgat 2220 

cccccatgtt gtgcaaaaaa gcggttagct ccttcggtcc tccgatcgtt gtcagaagta 2280 

agttggccgc agtgttatca ctcatggtta tggcagcact gcataattct cttactgtca 2340 

tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca ttctgagaat 2400 

agtgtatgcg gcgaccgagt tgctcttgcc cggcgtcaat acgggataat accgcgccac 2460 

atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactctcaa 2520 

ggatcttacc gctgttgaga tccagttcga tgtaacccac tcgtgcaccc aactgatctt 2580 

cagcatcttt tactttcacc agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg 2640 

caaaaaaggg aataagggcg acacggaaat gttgaatact catactcttc ctttttcaat 2700 

attattgaag catt.tatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt 2760 

agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca cctgaaattg 2820 

taaacgttaa tattttgtta aaattcgcgt taaatttttg ttaaatcagc tcatttttta 2880 

accaataggc cgaaatcggc aaaatccctt ataaatcaaa agaatagacc gagatagggt 2940 

tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca 3000 

aagggcgaaa aaccgtctat cagggcgatg gcccactacg tgaaccatca ccctaatcaa 3060 

gttttttggg gtcgaggtgc cgtaaagcac taaatcggaa ccctaaaggg agcccccgat 3120 

ttagagcttg acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag 3180 

gagcgggcgc tagggcgctg gcaagtgtag cggtcacgct gcgcgtaacc accacacccg 3240 

ccgcgcttaa tgcgccgcta cagggcgcgt cccattcgcc attcacacag gaaacagcta 3300 

tgaccatgat cctctagagt cgacctgcag gcatgcttaa ttaaggg 3347 



<210> 2 
<211> 3357 
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<212> DNA 
<213> Artificial 

<220> 

<223> pGCAPIO: Modified from pGCAP! of SEQ ID No. 1 
<220> 

<221> misc_feature 

<223> Circular polynucleotide 

<400> 2 

aagcttggct gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggc tccccagcag 60 

gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag 120 

gctccccagc aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc 180 

cgcccctaac tccgcccatc ccgcccctaa ctccgcccag ttccgcccat tctccgcccc 240 

atggctgact aatttttttt atttatgcag aggccgaggc cgcctcggcc tctgagctat 300 

tccagaagta gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctcctcgagg 360 

aactgaaaaa ccagaaagtt aactggtaag tttagtcttt ttgtctttta tttcaggtcc 420 

cggatccggt ggtggtgcaa atcaaagaac tgctcctcag tggatgttgc ctttacttct 480 

aggcctgtac ggaagtgtta cttctgctct aaaagctgct cgagtgtaaa acgacggcca 540 

gtacgtattt aatacgactc actataggga atttaaatga attcggccgg ccgatatcct 600 

ggtaccgcgg ccgcggatct ccctttagtg agggttaatt ggatccagac atgataagat 660 

acattgatga gtttggacaa accacaacta gaatgcagtg aaaaaaatgc tttatttgtg 720 

aaatttgtga tgctattgct ttatttgtaa ccattataag ctgcaataaa caagttaaca 780 

acaacaattg cattcatttt atgtttcagg ttcaggggga ggtgtgggag gttttttctg 840 

cattaatgaa tcggccaacg cgcggggaga ggcggtttgc gtattgggcg ctcttccgct 900 

tcctcgctca ctgactcgct gcgctcggtc gttcggctgc ggcgagcggt atcagctcac 960 

tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga 1020 

gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgctggc gtttttccat 1080 

aggctccgcc cccctgacga gcatcacaaa aatcgacgct caagtcagag gtggcgaaac 1140 

ccgacaggac tataaagata ccaggcgttt ccccctggaa gctccctcgt gcgctctcct 1200 

gttccgaccc tgccgcttac cggatacctg tccgcctttc tcccttcggg aagcgtggcg 1260 

ctttctcata gctcacgctg taggtatctc agttcggtgt aggtcgttcg ctccaagctg 1320 

ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg ccttatccgg taactatcgt 1380 

cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagg 1440 

attagcagag cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac 1500 

ggctacacta gaaggacagt atttggtatc tgcgctctgc tgaagccagt taccttcgga 1560 

aaaagagttg gtagctcttg atccggcaaa caaaccaccg ctggtagcgg tggttttttt 1620 

gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt 1680 

tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga 1740 

ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc 1800 

taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct 1860 

atctcagcga tctgtctatt tcgttcatcc atagttgcct gactccccgt cgtgtagata 1920 

actacgatac gggagggctt accatctggc cccagtgctg caatgatacc gcgagaccca 1980 

cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaagggc cgagcgcaga 2040 
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agtggtcctg caactttatc cgcctccatc cagtctatta attgttgccg ggaagctaga 2100 

gtaagtagtt cgccagttaa tagtttgcgc aacgttgttg ccattgctac aggcatcgtg 2160 

gtgtcacgct cgtcgtttgg tatggcttca ttcagctccg gttcccaacg atcaaggcga 2220 

gttacatgat cccccatgtt gtgcaaaaaa gcggttagct ccttcggtcc tccgatcgtt 2280 

gtcagaagta agttggccgc agtgttatca ctcatggtta tggcagcact gcataattct 2340 

cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca 2400 

ttctgagaat agtgtatgcg gcgaccgagt tgctcttgcc cggcgtcaat acgggataat 2460 

accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 2520 

aaactctcaa ggatcttacc gctgttgaga tccagttcga tgtaacccac tcgtgcaccc 2580 

aactgatctt cagcatcttt tactttcacc agcgtttctg ggtgagcaaa aacaggaagg 2640 

caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact catactcttc 2700 

ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt 2760 

gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca 2820 

cctgaaattg taaacgttaa tattttgtfa aaattcgcgt taaatttttg ttaaatcagc 2880 

tcatttttta accaataggc cgaaatcggc aaaatccctt ataaatcaaa agaatagacc 2940 

gagatagggt tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac 3000 

tccaacgtca aagggcgaaa aaccgtc.tat cagggcgatg gcccactacg tgaaccatca 3060 

ccctaatcaa gttttttggg gtcgaggtgc cgtaaagcac taaatcggaa ccctaaaggg 3120 

agcccccgat ttagagcttg acggggaaag ccggcgaacg tggcgagaaa ggaagggaag 3180 

aaagcgaaag gagcgggcgc tagggcgctg gcaagtgtag cggtcacgct gcgcgtaacc 3240 

accacacccg ccgcgcttaa tgcgccgcta cagggcgcgt cccattcgcc attcacacag 3300 

gaaacagcta tgaccatgat cctctagagt cgacctgcag gcatgcttaa ttaaggg 3357 
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